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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a high-strength 
steel sheet superior in workability and fatigue 
characteristics, and a method for efficiently 
manufacturing such a steel sheet. 

SOLUTION: The high-strength steel sheet includes, by 
mass%, 0.06-0.25% C, 0.5-3% Si+AI, 0.5-3% Mn, 0.15% 
or less P, 0.02% or less S; has a mother phase 
structure, which consists of martensite or tempered 
bainite having a space factor of 50% or higher to the 



whole structure, or which consists of martensite or 
bainite having the space factor of 15% or higher, along 
with containing ferrite; and has the second phase 
structure, which consists of retained austenite having 
the space factor of 3-30%, may contain martensite, and 
satisfies the expression (1): (S1/S)x 100^20, where S 

means a total area of the second phase structure, S1 
means the total occupation area of the coarse second 
phase crystal grains (Sb) in the second phase structure 
(Sb), and Sb satisfies three times as wide as the area 
(Sm) of the average crystal grains in the second phase 
structure, or wider. 
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[0 0 4 3] CIO. 06-0. 25% 
?!<7)7cmT-*^o SMH (-ti> yffi't 1 i:^iCiS:^ 
**» <1L> 0. 2 5%*mz.xmtair2>tm£1ii!> t £ 

[0 0 4 4] S i +A 1 : 0. 5 - 3 % 

S i RtFA 1 (±, y *tf9?f&\^xmtW£M-$Z><r>* 
*S*i-jqix47C*-e*4 0 Kfi:s i li, Bi&SMfcxSSfc 

UJi, S i RZFA 1 Sr-6-W-CO . 5 %£Ut$Arr& £ £ 
* s £-IT-*So ffiKliO. 7%JSL±, iWiL< 
(±1 %J£JLtT > *£ 0 fiL ±E7C*t'^W-T-, 3%£i@ 

*<n±mz3%t-r h 0 «f* l<(±2. 5%jsit, 

$Ff L< i±2%MTT-ab-5> 0 
[0 0 4 5] Mn : 0. 5 - 3 % 

0. 7%J£Lt, J: L< (±1 %W±T-*^>o 

2%WTT-3b.5)o 

[0 0 4 6] P : 0. 15%UT (0%^ff^v) 

0«£flHffl£;ff£#tc#&Jf £-££:&|ll±, 0. 0 3 %JSLt 
U t) 4f i L < (i 0 . 05 %J3L±) ?S*n-t-5» d t «<%H 
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tf'Xit-t %> * i ')4f* L< (±0. 1 %»Tl?*So 
[0 0 4 7] S : 0. 0 2%JAT (0 96 £-§•&) 

0 . 0 2 %WT, iWiKliO. 015 ?6WTf* 

[0 0 4 8] *»Woiii±E*»t 

[0 0 4 9] Mo : 196EJTF ( 0 96fc-&tfrv>) , N 

1 : 0. 5 96&T ( 0 96£#£&V*) , Cu : 0. 5% 
UkT (0%±^t^2) , Cr: l%felT (0%±^t 

£*Hbo5c3K(±, *oafcft7C*fc Lt#fflt*S 
coli:f^^ta^}f$^l)Si:(^ Mo : o. o 

5%W± (J: *9fiPi L < liO. 1 %£Lt) . N i : 0. 
0 5%JJ>± U ■)» i L< iiO. l%BLt).Cu: 
20 0. 0 5 %W± (J: L< tiO. 196WJt) . C 

r : 0. 0 5%tt± U L< tiO. 1%£JI±) 

rfil%. NiMCuliO. 5 % SrSATiS*0 LX i> 

(ffiKliMo : 0. 8 %jy.T\ N i : 0 . 4 %WT\ 
Cu : 0. 4%J^T^ Cr : 0. 8%E)l"pe*4o 
[0 0 5 0] Ti : 0. 196&T (0%fc^*frv>) , 

Nb : o. i %j^t (o v») , v : o. 1 % 

»?*43&Ui±, T i : 0. 0 1 %m± (J: ^fiFi L< 

liO. 0 2%W±) , Nb : 0. 0 1 %J^± (<t 

L < (± 0 . 0 2 %J^±) > V : 0 . 0 1 %i^± ( «t 9 fiF 

t l < (i o . 02 %jajt) * , iSin-r ^ - fc ^ ? it* 

J:^iK(iTi : 0. 0 8%«T, Nb : 0. 0 8 
96J^T. v:o. 0%%\XTXhho 
40 [0 0 5 1 ] C a : 3 0 p p mJ^T, Rtf/lLli R E 

M : 3 0 p p mjar 

(QppmmW CaRtfREM (#±Stc^) 

S*t»i:«»S*4*i:it 3ppmftl U 

WiL<ii5ppmti±) asjn-f s^fc^Jisix 

4o fit. 3 o p pm*m^xmnLxi>±mm&m 

50 5ppm£lTti)^)o 
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[0 0 5 2] *5HB*««r»ati-4*ftUo*, 
[0 0 5 3] (A) 9^M^MSZ±±Z±1±1J^ 

tmmfcoitmftzmik^&t u, Tie (i) i£i± 

[0054] ( i ) mfeum - f^Mx^i — a 
cio^ftti, ®j»isx!i, ®^ns, 

#flre**o coo*><D««£ie«)RWBI*Bll iWS 

[0 0 5 5] (Dj^@X@ 
±B*tSlg»4, (Ars- 5 0) t:JBL±OiBK-Ctfc±E 

t'f if^iPLT^*Xgta^"f 

[0 0 5 6] tf, v»-r*L<0#«aj«*»4»^U*Jv» 

xi>, i^®ft±a* (fdt) ti (Ars-5 0) 

±, ffiL< (±Ar3*WX<7)iaSt1--z,w t^ltH^tL 
4. .1*1(4, 3ia£*Sfe£tL& rM s jAJELTOifraiJ * 
fcli rMs jftfiUbB s &&.Tt>1&9i fc*U, #rM<D«| 

[0057] ±fB»att±tfo», »aj-r*jj», <tsp* 

ft (CR) (4, 2 0t/sfl± WiL<li3 0t/s 
Xflt SriS'tTM s jSJEIT * T-<t±p-t -5 i *«Jt » S *l. 

4 hwctm*. *femo^^*Pj$JK{4, « 

(4, 7X^ltl.>:ti:il l0 p§j, W&iPilS^i 

[0 0 5 8] tfc, (CT) 14, &Av;Pr> 

■»J--r h *#4»^UJ±, M s jftJttT [ft#5$: : M s = 5 

6 1 -4 7 4 X [C] -33X [Mn] -17X [N 
i] -17X [Cr] -21X [Mo] ; ftf, [ ] 

<4^-7C*oSl:96T-*^] i:ts:t«ft*4o M 



(8) Wm 2 0 0 3 - 7 3 7 7 3 

[0 0 5 9] ^A^-f^ h*»*»#UJ4, « 

IRiSS (CT) (4, MsjA£LtBs&£LT [ft"** : M 
sli±lfi^tl^i:;Bs = 8 3 0-2 7 0 X [C] -9 
OX [Mn] -37X [Ni] -70X [Cr] -80 
X [Mo] ; 5£4", [ ] (4#7C5K<0!gfi9&f *-5] u 
tiCtmtii, B s *£j@;t<5 fcflffMO&A^ 

4 -t 4 y h ti-r s --ft. Ms**Tmz>tm.m-?fr 
[0060] tmiMx~\±, mmnmx-rfrT-y* 

x.i4**p»ia«^(4, msmmztizikfr wx-imi o 
oo-i 3 o or) *jM:w?-riiur&v». 

[0 0 6 1 ] ©ftlll 

iv> 0 ;;t\ i^s^(4 i - 3 o%fc-r*.r t^it^i? 

*t*o 3 0%Jii.TMEi«t, ffiKflf** 1 **: 

[0 0 6 2] _LfS4&jp|Xgl4, 4 0 0 "CtlXAci .ftWTF 
OfiSt 1 0 ^-MJ^±2 Bf H*««Mi-IS«r^i- 

suu -e<!of*o<3>*^^xgt fci4*!>o#x@i-.fcv> 

[0 0 6 3] *#WtI(4, 4 0 OlCJilJiAci * (ft7 0 

o t) WToas-e i o 59-ww± 2 B#Pei*}i«M^a-r 

-Bo »f L<I4 1 555-£JLttNfe£o — MMB#K* J 2 
OfWBffc^^W^ftiv^ »* t < 14 1 WFlWJttT-e* 

[0 0 6 4] pSa. «feA^W -^^ 
T-iot, ±K®O^Xg(-43V>T, 2 0t:/sJiJl± 

o^F^*PjSJS-e 4 o orm-hAci *mT<7)jaisir*^ 
50 aaaaiff-? t #i-(4, ^M©oj^M®ai4/Fst * 
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[oo6 5] itzitibvz is 

0 *t, Ai *J-J.±A3.^WTOiSftT- 10-6 

0 OWififtili ; 3 *C/ s W±OSFJ*HfrfliajS 

t\ 3 o or:«.±4 8 ccj^Tojagif^-r^i 

jH-7*f>t-f h£?#&i:#tz, !&*ffl&iil2*§£t#£ 

%,l~Wt1z.Ztltzi><F>X$>Z> 0 

[0 0 6 6] i-f> Ai *JiH±A3*JATOiaS (El 3 
T3) T-10-6 0 0# (13^ t 3) Xj&t Z> 

z tc «t »>, ffa^a^ (iivjpf >^ hstf 

v^»ib-e**o li:. -LfBiD^ft'fSc j#H$ W (t 3) offlitt 

t±, m^m&znzm-. #u»t-&& 0 1 o&* 
st-ct4, aasa^jsu ^fa<o««ia^ («i7*t> 
h tfzittim^j -r^ v) a^t**.^ 

Zo L<t±2 0»H±, 4 L< 14 3 0$>JU± 

# 4r < 4 0 > IftlftWim^fti-*. #4 L < (± 5 0 0 
mXT, J:f)fiFiL<(±4 0 0#JSLTT-*^>o 
[0 0 6 7] *v»t\ ¥*^£P&« (CR) 3 "C/ 
sJ»± (fiFf L < (4 5 1:/ s Jtt±) KffltPU 
h8£S*Ji»t4:3j f c>, 3 0 0"CW± (jfi L< 14 3 5 0 
"CW±) 4 8 0tJAT (4f4 L<(44 5 CCWT) <OiS 
jjf (^-i-t-i h$zm :EI3t», T4) iT'^iPL, 5S 
U, £ OSJSJSt? 1 U?JEl± (ffi L< t4 5#J^Ji : 0 3 

f, t4) fiat-r* o ztuzx 

[0 0 6 8] T4Sj»fraiaap7i*±IBtEH«:Tll4 
ft, -?"0±Kl4#U5K5£Stt-f, ■k&VtilIjz$\>m& 

[0 0 6 9] ±M3M<F>0 #(C^--X-r 
JS (T4) (4, ffa<oa«S:*«LT*36MOftffl*|& 

R I P3ft*ri*!fc»$ii*o £iu:*fU 3 0 0t*if 
{4, T^f-v-y-'f Mitfq?;£U — 2f, 4 8 0t;£jgx. 
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[0 0 7 0] ft. ±l£f£lfB#ieJ (t4) 0±iSI44$(;K 
^W*#flt-i-<&t> 3 0 0 OfWTF, L< (42 0 0 

o mxTiz^m-t %> z t tmm $ *t* 0 

[0 0 7 1 ] ±IEXSTI4, fifScOSffia^ (ft 

m-r ^ t- > ^ -i Y t tzlttftm^ 4 ± 4 h) Rtf-?)\>r-> 

[0 0 7 2] (2) [IBIS] - fftgXg] - m 

nmt tzinb-p lis] 

±ib (2) nam*, a^xs, ^sxfi, ^-<ojs^ 

20 [0 0 7 3] if, ^IIS> fci^glS^^It 
(2) <0^ST'(4, C*LibiiSX«^Jfr5£reUi I), 

*— ojgttttftxe, seiis, is 4 ir*xoaa««L 
xe* fct4*o sxe*w» L-c0faoiia«*»4 1 ^ 

[0 0 7 4] *#6tl(C(4 > XIBgi^XSi: LT(4, Ar3 

jft£i±-cMyK»Ttt> ¥*s»*a«aKft 3ot/s -e^ip 

30 1^5 0 0-6 0 0 t»SSti)|)^*tf)^#t»ffl 

t5;h* s fi4 0 <^MX«T*I4, S30-70 

- tl t Z PS 5e f ^> @ t X' 1 4 ft L T 4 v > „ 
[0 0 7 5] ^(Z, XIB (2) 0^fe^#^#tt^®* 

fiEXet 7t<4i6o ^XStzov^TSiW-f -So 
[0 0 7 6] g>»-<P)»MttWXg (jft1g)Og«afeWX 

ML 

±i£xe»4, AsjS£i±oaKtziatt««Pi-*xe ; s 

40 if 1 0 X./ s WXO^^iPiSJST-, M s jftJSlT 4 7^14 

m s jsjeh±b s *ja.Toiajs* ■e^*Pi-*xg=s--a,-t--r 

^> 0 Cixt>0^ft(4, if^O®ffiM^ («EA^^f->-V- 

[0 0 7 7] i-f, AsjA£L±OiUe (8 4X015 
Tl) C*M!tL*: (»i t<(41 3 0 OtttT) 
Sfe. (CR) ^2 0"C/sJ^± (4f4L< 

«4 3 0 "C/ s tt±) U Ms AJSlTOiaK (U 4 

T2) i 7ti4Ms *J£JIXB s *JiJLT<7)jSS (15 
50 ^ T2) 4 T'^ip-f £ d t (C 4 i) , 7170^ 
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[0 0 7 8] ft, ^J*»ffr»aS (CR) **±8EIEH*T 
jJWbiti^. ft, -e-0>±ER(*tt(c|R£Stii\ **ct 

iwaii- * - 1 wm $ *t* o 

[0 0 7 9] ®&iPIXji 
±EI«li, Wl&Lfz (1) 0>^U£lt£®ttRX8 

[0 0 8 0] (St. ttA^-f h <0#*i if 

T-&oT. ±ge®o»— wjigt^ieiiiJv^T, i o 
x,/ s ja±<o*F*snfr*P«£-c 400 m± Ad jftJttTo 

[0081] ©izcogjiMii (^a««t«i 

±EIgl±, Ai *Ja.±A3 *J0lT<OiaKT 1 0-600 

3 o o"CW.±4 8 orJ^ToiBJti-cJtiPi-sxs ; s. 

[0082] mraLfc ( i ) o^rfti-im 

[0 0 8 3] (B) WRlaMti* (il7»f>t-f h 

±mmfov>itm&]%wkrkjjmt lt. tie (3) 

(4) «5*ttji«jj6»fC>iL*„ 

[0 0 8 4] (3) [siigj -» [ftiisi - ra 

dO^rSii, ©§Iig, ©lllg^ RZFO&mm&i 

1M i tz (i 46 o * Ig 4r g ft L T #r S <0 §B1£ * & 

a*« x-v ^x^-tMh + ^^h H?rf em i 

«*B&i®tf*&A^ 7M |» + 7*?>f 

o §Ig<7)gi^|ll(±frfB[E| 3 izffk LtzM *) X-ihho 
[0 0 8 5] <&W£TM 
±E»Sxeii, (Ar3-5 0) , CW±OjaiKT-tl:±E 
@«r|«-T1--5>XS ; Tklfl 0 s W±W¥*y#iPi££ 
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7-f 1-^) S fc(±M s &£ILtB s jtkS3.T 

mt, m&Ltz (i) o^fti;ijit*©asxeuia« 
[0086] ±.%mmit±iftvtzi&. i%w-tz 0 

70 W>£T-(±, JfrSat (CR) ^*IJi)-r^>li:(;J: 0, ft 
t L> SUM s &MTitzl±M s *U±B s .SJHlTOffi 

[0 0 8 7] C1T\ _tKfciP&#fc LTIi, TIC 
(a) , »iL<li (b) <7)^ft^lf«c.n*o 
[0 0 8 8] (a) -RJfriP : BP*>, 10 < C/sW± 
(W* L< (±2 0"C/sJiJ.X) <0T^^±P)S1ST-, 
5 >f h ZtmZMlf-ZM s jftJa.TS 7tl±M s jSUILtB s * 

>t^ + 7x70, tfcliftA^t'fh + 7x7 
WLti»$t7x7-f h*5%W±3 0%*«IC$IJffll 
£3 0t/sHJ:i:a»tKi!)fi Lv>„ 

[0089] 4^, mmik<?>¥-*oft%immi, 7x7^ 
x.. ¥*^aJ3*a f iSi7*u;r l < t* 5 0 *c/ s jsl 

[0 0 9 0] II:, JfrflJ + UgfaojR-friftMfc*— 

«t <^*$-*4»uii» (b) zie^ai : ED*>, (D7 0 

0+100 ro^H^iajS^ (#£ L<{±700±50 
*C) it, 3 0 "C/ s JiJL±OT^iP«S (CRl) ~c 

^ip-T^x« ; ©Riasat-es** 1 - 3 otP=lffoi 

S ; <3>£<§'&. M s jftJJlTifcJiM s fi.W±B s 
^0 OiSg if, 3 0 *C/ s aXO^i^iP^JSP ( C R 2 ) 

T-^-iPLT^^xe^-a.^-r^i t75 s «^$tL^, 0 ^ 

[0091] ©oiajs^so-'^ojaisit-eti, 

3 0"C/stJ.X, tfti L< (i4 0*C/sJaL±OT 
50 75 ? «^$tL^, 0 
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[0 0 9 2] 4 fc, ©<7>iSgig-C(i, 1 fWLL, 

L< tt3mX±ftn Z trffri L < , .ItUCJ: Off 
g(07xH h»*^^J: <%hixZ> 0 1IU ^B#K 

[0 0 9 3] #IRiSlg (CT) (i, frfE (1 ) O 

[0 0 9 4] ft, »Mlgt"IJ, 3rM<7>WBilUgi£|#& 

XE^#Xg£aW(ciMft)1-&- £^li2t£ft& /0 

(MA-ira 1000-1300 *o 

[0 0 9 5] 

XE®<75*«£f£, M^io fit, JfeSflfeOJ^R^JE 
ZX\ $-5£2p(±l-3 Q%b-t&Z.ttfimZ1XZ><, 

[0096] ±.umm&m±. ffim<7>$km%y*z&z> 

[0 0 9 7] ft, &A^:M H^xy-f b<7)«ffl 

T, ff^cO^JtiliaKTM 0 orWJiAci -sixtos. 
SiT*^*PL^f^ SKSST-l 0fl-DBJBL±2^W** 

[0 0 9 8] (S> gfE&$£Xg tfclifeoja 

Ai *lJ.±A3*mToiasr-i 0-6 
o o ^n&«#1--5>xg ;3t/s JXXo ¥*^*PiS« 

X\ 3 0 0tUXb4 8 0"CJ-;TFOiSKiT-}$£p-t-&X 
g ; sofRasift-c 1 W±ft»t4Ii*ft*t4. 

<k -to#«ni, «raufc (i) o2rffiuiJtt*<3>ita 

«!itrg4 |;Xgt3EIRU3tat)-e*^o 

[oo9 9] ft, i$}$<pizmm<7>cym:i-m%)m£ < 

3(1(1, XE#iPXg£, <D (Ai *-6 0 
Ot) OSS (Tq) tX\ 15t/sWT<0¥^iP 

asr-^ip-r^xg ; £.^©3 o ot:mx4 8 orjxr 

2 ox:/ s&±<r> : ¥#]i%mmm.xi§mi-z> 

i> 0 50 
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[o i o o] :ni XE®<oiSi£t££-e, l 5t/ 

sttT (»* L<(41 CC/stUT) <0¥^>^*PifST? 
#iH--2>t, 4-T, 7x5^ hftf&AU 7x70f 
<OC7) ? y (;«»$tt* 0 •&(-, ±E©Oj£Kttf T% 2 
Ot/sJGLL (»* L< (±3 0t:/sJXX, i Ififi L 
< (i 4 0 "C/ s BLh) 0>¥W%m&mx)%W1rZ>t. y 

^SPSKOXES (±!|# tzH£$ K-T , ± # (tfti* *: # v » 
L^, *»*U"<*i:0|JB«-ea«JUti|»i-4 

[o i o i ] ±E<7>in< <£±p u *-*7->'mm-rz> 

«teifci±*!>o*xeuE«Lfca»)-e**o 
[0102] (4) iMxg] - r<£axgi - [g 

-oasEttitxg] - [ins] - r»~<oa8Hfe#e 

Xgffc(3:*i>p£Xgl 

xe (4) o^&i*, &Mxg, m-<r>&m 

*&ifcXg, Mil, £J:0W=OjilHRMXSiX:(i 

COiUE (4) 0*ft*1*«fd-tt4»-oa«*ie 
XgOifc^Hfc, ftffiaSfe^A^^rV^W K7x 

x7-f hoJ*^-(±Hl7U> *^^1"o 

[0103] or, iftsxg, 
(4, mrsEL^ (2) o^ffiicE«Lfca»)"c*4o 

[0 10 4] >kK, XE (4) 0*tt«:1#tt#tt*©» 
[0 10 5] g>»-oa«t«W3:g (jl*7J<PjgM3£3EX 

g) 

xExgii, ai *wxas ^MT^&mxtmuw-r^ 
xg iwior/s tixo^^ipasr-, m s jftja 

£■) i/diMs jA£l±B s jftflLT (^fflMM^A^^ 
h + 7x7-f h<7>t#-&) <7)iaSf T-i£iP1-£Xg£ 

[0 10 6] Ai *J^XA3*jy.TOia]K 

2/117+, Tl) izfymiri (»IU<lil 3 0 0tJi 
T) o ffi, Ai-AsOfilS-CJ^Si-r^ i: #«l(±^+ 

-77, A3*.mxoaJS-ci4;«tl-^ t §{±<^ip+ 

(Z, 7x7-f h^— ffi^$-*T [7x70 (a) + 

y ] <7> 2 *8 1 L/c^, M s &MTitzl*M s *tlXB s 

AMTomsti xran-tz>z.t\zx. o, ^fgo (a+jft 

-1) o 

[oio7] ±.%mmk. w^mLHL (cr> jio 
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s*w.T<7>iais (me*, T2) i^iiMs *j-;llb s 

<7>*§£-uii, ¥*^£*Pi£K£3 ot:/sW.Jiic$ijffl)i-^) 

C tiiWi L^ 0 

[0 10 8] ifc, ±ie¥^*PiSS(i, 7x7-f KO 

J^ipaft^&itiUf (fiFi L < (i 5 o r / s tt±) , 
7XMIt^:t!:^5o ft. ¥±^^*PiS)S<7)±Kii 

10 10 9] ©ttllg 

O-C'&IK &Mifeft<OiNffl(i, mi^L^ (2) O^tc 
is 1 1 * ©HIS ( ^ I E« L ii T* <*> & o 
[0 1 1 01 ft. tit\s<41-4 FM'7x7-f FOiffi 

IgCfcV^t, 1 CC/s W±«7)^i^iPiilST-4 0 0 

0 73-r B 1J-J.±2B#K*iffi^1-^,^5!ia^ ; [f ■? t&iz 

[oi 1 1 ] ®»-og««#exg (f^ga&SEx 

±IBXg<±, Ai jftJgUiAs *.Jy.T<oa)tt? l 0-6 0 0 

&*pJ*fi9*-*-*xe ; 3t/s J0L±<o^^ipJSS-c, 
3 o 013^4 8 otJ^ToiajSt •e<tiPi--S)Xg ; & 

inR«Ki«-C 1 mX±.Vk¥f-t £ XH £ &-a-f Z> <, - <7)X 

eii» Bir^L/i (2) o*ftu*«t*©*— oat*wt« 

xeifciifeoiigtrac-e**), irfE^H-oitM 

[0 1 121 JrF**«K*^v>T*SW 
tztz U TIS*ttW(i*f§W^Sl]|S1-^ < , 
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[0 1 1 31 

(S?<P<7>J?M£<iSft%) *J|£»*U iiix^i 
Lfcf£U, ^2(cfe^(7)77-i* [«ri£Lfc (4) <75f*j*77 

1$) ] i:ffioT« SHI. 0mmO^HSS||t o 

70 [0 114] iOii: Ltf f>tititi:ov»t, 313ft 
?i>« (TS) , l£Wlfff)Zt (EI) ] , mV3$i 
&. (YP) , #lf7 7>vft A) , RVfe 

[0 115] ii*, 3l3Ktttt(i J I S 5#K^M-^ffl 

v\ 3i5RS£ft (ts) , #rr (e i ) , Rmmim 
(yp) fcfltteufco 

[0 116] £ fc, tt^^ Vvttt^li, II10 0 
mm. 2. OmmORStKtli-iffl^t. 
20 tCl±, ^ 1 Omm^^/Offtftlf, 6 0° R§t^° 

B#*T*<07t)£if^ (a) *«jtLfc {rn.mmm.mm j f 

ST 1 0 0 1 ) o 

[0 117] $E##14li, M«»)¥iBia(f^tLK 
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[*1] 
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(13) ^2 0 0 3 - 7 3 7 7 3 



23 24 



No. 


C 


Si 


Mr 


P 


S 


A' 




1 


0.03 


1.5 


1.5 


0.08 


0.005 


0.035 




2 


0.09 


1.5 


1.5 


0.09 


0.005 


0.035 




3 


0.15 


1.5 


1.5 


0.07 


0.006 


0.035 




4 


0.2O 


1.5 


1.5 


0.06 


0.004 


0.035 




5 


0.15 


0.3 


0.3 


0.07 


0.004 


0.035 




6 


0.15 


1.5 


1.5 


0.08 


0.005 


0035 


Mo$2 


7 


0.15 


1.5 


1.5 


0.07 


0.006 


0.035 


Ni£.2 


e 


0.15 


1.5 


1.5 


0.06 


0.006 


0.035 


CU.-0.2 


9 


0.15 


1.5 


1.5 


0.07 


0.005 


0.035 


CrO.2 


10 


0.15 


1.5 


1.5 


0.07 


0.006 


0.035 


T>:0.03 


11 


0.15 


1.5 


1.5 


0.06 


0.005 


0035 


NbO03 


12 


0.15 


1.5 


13 


0.07 


0.006 


0.035 


VG.03 


13 


0.15 


1.5 


13 


0.06 


0.005 


0.035 


Ca:10ppm 



[0 12 2] 10 [S2] 



No. 


No. 


SRT 


£5 












mm 












FDT 


CR 


CT 




T1 


CR 


12 






T3 


t3 


Tq 


CR 


Td 


t4 


Zn— GA 






°C 


°C 


°C/B 


°C 


% 


°C 


°C/s 


a C 


°c 


sec ! 


"c 




°C 


°C/a 


°C 


sec 


°c 


1 


1 


1150 


850 


40 


550 


50 


850 


20 


RT 






800 


60 


700 


10 


400 


1C0 




2 


2 


1150 


850 


40 


550 


50 


B50 


20 


RT 






800 


60 


700 


10 


400 


100 




3 


2 


1150 


850 


40 


550 


50 


850 


20 


RT 


450 


1000 


800 


60 


700 


10 


400 


100 




4 


3 


1150 


650 


40 


550 


50 


850 


20 


RT 


450 


1000 


800 


60 


700 


10 


400 


100 




5 


4 


1150 


850 


40 


550 


50 


850 


20 


RT 


450 


1000 


800 


60 


700 


10 


400 


100 




6 


5 


1150 


850 


40 


550 


50 


850 


20 


RT 


450 


1000 


800 


60 


700 


10 


400 


100 




7 


6 


1150 


850 


40 


550 


50 


850 


20 


RT 


450 


1000 


800 


60 


700 


10 


400 


100 




8 


7 


1150 


850 


40 


550 


50 


850 


20 


RT 


450 


1000 


800 


60 


700 


10 


400 


100 




9 


8 


1150 


850 


40 


550 


50 


850 


20 


RT 


450 


I coo 


800 


60 


700 


10 


400 


100 




10 


9 


1150 


850 


40 


550 


50 


850 


20 


RT 


450 


1000 


800 


60 


700 


10 


400 


100 




11 


10 


1150 


850 


40 


550 


50 


850 


20 


RT 


450 


1000 


80C 


60 


700 


10 


400 


100 




12 


11 


1150 


850 


40 


550 


50 


850 


20 


RT 


450 


1000 


800 


60 


700 


10 


400 


100 




13 


12 


1150 


850 


40 


550 


50 


850 


20 


RT 


450 


1000 


800 


60 


700 


10 


400 


100 




14 


13 


1150 


850 


40 


550 


50 


850 


20 


RT 


450 


1000 


800 


60 


700 


10 


400 


too 




15 


3 


1150 


850 


40 


550 


50 


850 


20 


RT 


450 


1000 


800 


60 


700 


1 




100 
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No. 


*No. 


F 


TM 


B 


r R 




(Sl/S)xi00 


TS 


El 


A 


ffw/YP 






<%) 


(%) 


<%) 


(96) 


(96) 




(MPa) 


(%) 


{%) 




1 


1 


48 


47 


5 


0 


0 




460 


33 


96 


0.80 S 


2 


2 


44 


42 


5 


9 


0 


17.5 


610 


26 


54 


0.67 


3 


2 


47 


37 


8 


8 


0 


8.4 


590 


38 


72 


0.83 


4 


3 


55 


29 


6 


10 


0 


10.2 


750 


40 


59 


0.87 


5 


4 


47 


35 


6 


12 


0 


11.0 


805 


33 


71 


0.77 


6 


5 


54 


40 


5 


1 


0 




680 


25 


62 


0.89 


7 


6 


50 


39 


3 


8 


0 


13.1 


960 


25 


67 


0.72 


8 


7 


46 


41 


2 


11 


0 


7.2 


795 


32 


68 


0.80 


9 


8 


38 


50 


a 


9 


0 


3.8 


800 


32 


71 


0.79 


10 


8 


39 


44 


5 


12 


0 


6.G 


810 


33 


66 


0.80 


11 


10 


44 


37 


5 


14 


0 


13.1 


B05 


30 


73 


0.80 


12 ; 


11 


53 


31 


3 


13 


0 


8.5 


790 


33 


64 


0.83 ; 


13 


12 


44 


40 


4 


12 


0 


10.8 


795 


34 


67 


0.81 


14 


13 


39 


47 


3 


11 


0 


3.6 


800 


32 


73 


0.82 


15 


3 


30 


39 


6 


8 


17(P) 


17.8 


730 


28 


43 


0.67 
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23 
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74 ! 


18.6 
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3[) 




43 


52 


0.61 
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S4 i 
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0.65 


22 


2 


0 


83 


0 


17 




830 


15 




59 


93 
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_CS1/S1*KK> 


<MPa) 


(%) 


(%) 




1 


TM 


33.1 


750 


40 


44 


0.72 


2 


TM 


7.5 


750 


40 


64 


0.86 


3 


F+TM 


27.8 


750 


40 


45 


0.73 


4 ! 


F+TM 


11.3 


750 


40 


63 


0.89 


5 


TB 


1.8 


750 


40 


69 


0.87 


6 


F+TB 
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40 


64 


0.83 
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No. 






TS 


El 


A 


FL/YP 








(MPa) 








1 


F+TM 




460 


33 


96 


0.80 


2 


F+TM 




460 


33 


98 


0.81 


3 


FH-TM 


30.3 


590 


38 


57 


0.72 


4 


F+TM 


8.4. 


590 


38 


72 


0.83 




F + TM 


28.5 


750 


40 


45 


^■a *■» #■» 

0.78 


6 


F + TM 


23.3 


750 


40 


42 


0.74 


7 


F + TM 


105 


750 


40 


59 


0.87 


8 


F+TM 


7.8 


750 


40 


63 


aft ^» 

0.85 


9 


F+TM 


8.5 ; 


750 


40 


66 


0.86 


10 


F+TM 


25.7 


750 


40 


46 


0.76 


1 1 


F+TB 


33.1 


750 


40 


61 


0.86 


12 


TM 


30.3 


750 


40 


43 


0.74 


13 


TM 


8.4 


750 


40 


54 


0.88 


14 


TB 


27jB 


750 


40 


59 


0.86 


15 


F+TM 


25.3 


805 


33 


54 


0.69 


16 


F+TM 


11.0 


805 


33 


71 


0.77 


17 


F+TM 




680 


25 


61 


0.88 


18 


F+TM 


— 


680 


25 


62 


0.89 


19 


F+TM 


35.8 


960 


25 


55 


0.65 


20 


F+TM 


13.1 


960 


25 


67 


0.72 


21 


F+TM 


27.4 


795 


32 


52 


0.71 


22 


F+TM 


7.2 


795 


32 


68 


0.80 


23 


F+TM 


2B.0 


800 


32 


54 


0.69 


24 


F+TM 


3.8 


800 


32 


71 


0.79 


25 


F + TM 


25.4 


810 


33 


53 


0.71 


26 


F + TM 


6.6 


810 


33 


66 


0.80 


27 


F+TM 


27.1 


805 


30 


55 


0.72 


28 


r— i I m a 
F i I Ivl 


1 3.1 


one 


30 


73 


U.8D 


29 


F+TM 


33.1 


790 


33 


49 


0.71 


30 


F+TM 


8.5 


790 


33 


64 


0.83 


31 


F+TM 


24.8 


795 


34 


51 


0.72 


32 


F+TM 


10.8 


795 


34 


67 


0.81 


33 


F+TM 


28.7 


800 


32 


53 


0.74 


34 


F+TM 


3.6 


800 


32 


73 


0.82 
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No. 






TS 


El 


A 


FL/YP 




mm 


(S1/S) 


(MPa) 


(%) 


(%) 




1 


F+TM 


23.6 


750 


40 


44 


0.73 


2 


F+TM 


3.5 


750 


40 


56 


0.81 


3 


F+TB 


28.0 


750 


40 


62 


0.80 
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TM 


30.3 


750 


40 


48 


0.74 


5 


TM 


7.2 


750 


40 


62 


0.84 
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TB 


27.5 


750 


40 


67 
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